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Anaplasma phagocytophilum Transmitted Through Blood Transfusion — 
Minnesota, 2007 


Anaplasma phagocytophilum, a gram-negative, obligate 
intracellular bacterium of neutrophils, causes human ana- 
plasmosis, a tickborne rickettsial disease formerly known as 
human granulocytic ehrlichiosis (/). In November 2007, 
the Minnesota Department of Health was contacted about 
A. phagocytophilum infection in a hospitalized Minnesota resi- 
dent who had recently undergone multiple blood transfusions. 
Subsequent investigation indicated the infection likely was 
acquired through a transfusion of red blood cells. This report 


describes the patient's clinical history and the epidemiologic 


and laboratory investigations. Although a previous case of 


transfusion-transmitted anaplasmosis was reported (2), this 
is the first published report in which transfusion transmis- 
sion of A. phagocytophilum was confirmed by testing of the 
recipient and a donor. Although polymerase chain reaction 
(PCR) assays provided reliable evidence of transmission in this 
case, no cost-effective method for screening blood donors for 
A. phagocytophilum exists. Screening donors for a recent history 
of tick bite is not likely to be sensitive or specific because such 


exposures are common and often not recalled by persons with 


anaplasmosis (3). Physicians should consider the possibility of 


anaplasmosis in patients who develop posttransfusion acute 
thrombocytopenia, especially if accompanied by fever, and 
should report suspected transfusion-associated cases to health 


authorities. 


Case Report 

The patient, a male aged 68 years with a medical history 
of chronic renal insufficiency, psoriatic arthritis, ankylosing 
spondylitis, and corticosteroid therapy, underwent elective 
knee arthroplasty and synovectomy on October 12, 2007. 
Three weeks before his hospitalization, the patient had traveled 
to an area where blacklegged ticks (/xodes spp.) were endemic, 
but he did not spend time outdoors and had no known tick 


bites. Several hours after the procedure, the patient developed 
bleeding at the surgical site and associated coagulopathy, 
indicated by elevated international normalized ratio (INR) and 
partial thromboplastin time (PTT) and by decreased fibrinogen 
and platelet counts. The extensive hemorrhage required two 
surgical evacuations of hematoma from the knee, popliteal 
artery embolization, and transfusion of multiple blood com- 
ponents. During October 12-21, the patient received 34 
units of nonleukoreduced red blood cells (RBC), 4 units of 
leukocyte-reduced apheresis platelets, 14 units of fresh frozen 
plasma (FFP), and 7 units of cryoprecipitate. The components 
came from 59 individual blood donors; all donations were 
collected by Memorial Blood Centers (St. Paul, Minnesota). 
On October 19, the patient developed sepsis and multisystem 
failure. He was treated empirically with antibiotics (cefazolin, 
piperacillin/tazobactam, vancomycin, and levofloxacin). Blood 
cultures were negative on October 18, 20, and 31, and urine 
cultures were negative on October 19 and 25. 

On October 31, the patient was found to have worsening throm- 
bocytopenia. His platelet count declined from 178,000/mm* on 
October 31 to 54,000/mm* on November 5. On November 
1, he developed hypotension and fever attributed to urinary 
tract infection. He was treated with levofloxacin and sulfame- 
thoxazole/trimethoprim and was afebrile by November 3. On 
November 3, 22 days after admission, a peripheral blood smear 
from the patient demonstrated inclusions compatible with 
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TABLE. Polymerase chain reaction (PCR) and immunofluorescence 
assay (IFA) results* for Anaplasma phagocytophilum testing of 
transfusion blood products from 59 donors — Minnesota, 2007 





No. of 


Blood product PCR IFA donors 





Red blood cells (n = 34) + 1:5121 1 
~ 1:64 2 
_ <1:32 31 
Apheresis platelets (n = 4) NAS <1:32 
Fresh frozen plasma (n = 14) - <1:32 
- NA 
NA <1:32 
Cryoprecipitate (n = 7) NA <1:32 





* Results from PCR testing by CDC of 42 whole blood segments retained 
from the original donations and IFA testing of 57 serum or plasma speci- 
mens submitted after the original donation 

"IFA titers 1:64 and higher were considered positive. 

° Test results not available 


No whole blood samples from other tested donors were PCR 
positive for A. phagocytophilum. Sera from two RBC donors 
were weakly positive by IFA (titer 1:64), but their respective 
whole blood samples from the original transfused units were 
PCR negative. These two donors did not live on wooded prop- 
erty and reported they had no tick exposure or illness during 
the 2 months before donation. Available postdonation serum 
samples from other donors were negative for A. phagocytophi- 
lum by IFA (titer <1:32). 


Reported by: M/ Kemperman, MPH, D Neitzel, MS, Minnesota Dept of 


Health; K Jensen, ] Gorlin, MD, E Perry, MD, Memorial Blood Centers, 
Saint Paul; T Myers, MD, T Miley, MD, Park Nicollet Methodist 
Hospital, Saint Louis Park, Minnesota. ] McQuiston, DVM, ME 
Eremeeva, MD, PhD, ScD, W Nicholson, PhD, ] Singleton, National 
Center for Zoonotic, Vector-Borne, and Enteric Diseases; ] Adjemian, 


PhD, EIS Officer, CDC. 


Editorial Note: A. phagocytophilum, the causative agent of 


anaplasmosis, typically is transmitted to humans by infected 
Ixodes spp. ticks. In wooded areas of the United States, A. 
phagocytophilum is transmitted by the blacklegged tick (/xodes 
scapularis) in the Northeast and upper Midwest and by the 
western blacklegged tick (/xodes pacificus) on the West Coast. 
In infected persons who are symptomatic, illness onset occurs 
5-21 days after a bite from an infected tick. Initial presentation 
typically includes sudden onset of fever, headache, malaise, and 
myalgia, often accompanied by thrombocytopenia, leukopenia, 
and elevated liver transaminases. Severe infections can include 
prolonged fever, shock, confusion, seizures, pneumonitis, renal 
failure, hemorrhages, opportunistic infections, and death (/). 
Anaplasmosis and other tickborne diseases, including human 
ehrlichiosis, Rocky Mountain spotted fever, and babesiosis, caused 
by Ehrlichia chaffeensis or Ehrlichia ewingii, Rickettsia rickettsti, and 
Babesia spp., respectively, represent a potential risk for transmis- 
sion via blood transfusion in the United States (2-6). 


The case described in this report provides strong presump- 


tive evidence that A. phagocytophilum infection in this patient 
was acquired through blood transfusion. Pretransfusion blood 
samples and convalescent serum from the transfusion recipient 
were not available for PCR or serologic testing to demonstrate 
conclusively that the patient was free of A. phagocytophilum 
infection before his hospitalization on October 12. However, 
the patient reported limited outdoor exposure that might 
include potential tick contact during the 3 weeks before hos- 
pitalization, and a blood smear collected 3 days after hospital 
admission showed no evidence of intracellular morulae. The 
timing of events and the expected incubation period for ana- 
plasmosis (5—21 days) suggest that the patient's exposure most 
likely occurred during hospitalization. A. phagocytophilum 
DNA was found in a retained sample from the implicated RBC 
product that was transfused to the recipient, providing strong 
evidence that this was the likely route of disease transmission 
to the blood transfusion recipient. 

Some blood transfusion recipients (i.e., those who are 
immune compromised) likely are at increased risk for devel- 
oping severe complications associated with tickborne diseases. 
Both A. phagocytophilum and E. chaffeensis can survive in refrig- 
erated RBCs, and possible transfusion-transmission cases have 
been reported for anaplasmosis (Minnesota Department of 
Health, unpublished data, 1998) (2,3,5,6). However, because 
of the rarity of transfusion-associated cases, concerns regarding 
the specificity of available tests, (none of which are approved 
by the Food and Drug Administration), and the economic 
costs associated with implementation, the U.S. blood supply 
is not routinely screened for tickborne disease using laboratory 
methods (7). 

Asa method to reduce the risk for certain pathogens in blood 
products, blood banks often defer donations if the potential 
donor is ill at the time of donation. However, persons infected 
with tickborne disease might experience mild illness or have 
asymptomatic infection, as was the case with the implicated 
donor in this report (/,3). Screening donors for a recent history 
of tick bite is unlikely to identify high-risk donors, because this 
type of exposure frequently is not recalled by persons with ana- 
plasmosis (3). In this case, the implicated donor did not recall a 
tick bite, although she did report contact with wooded habitat 
in an anaplasmosis-endemic area. Nearly 75% of the other 
blood donors in this investigation reported similar outdoor 
contact, making the screening of blood donors for tick-related 
exposures poorly predictive for possible infection. Because 
Ehrlichia and Anaplasma are associated with white blood cells, 
leukoreduction techniques would be expected to reduce the 
risk for Ehrlichia and Anaplasma transfusion-transmission 
through RBC components (5,8). In the absence of effective 


screening tools to identify donors or products infected with 
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the organisms, physicians should weigh the benefits of using 
leukoreduced blood components, to potentially reduce the risk 
for Ehrlichia and Anaplasma transmissions. 

\lthough transfusion-associated transmission of A. phagocytophilum 
appears to be rare, reported incidences of anaplasmosis and 
other tickborne diseases are increasing in the United States (/). 
\ record 322 cases of anaplasmosis were reported in Minnesota 
in 2007 (6.2 cases per 100,000 population) (9). As the inci- 
dence of tickborne diseases increases, physician vigilance for 
possible transmission of these agents via transfusions also 
should increase. In addition to other more common etiologies, 
physicians should suspect possible rickettsial infection if trans- 
fusion recipients develop acute thrombocytopenia posttransfu- 
sion, especially if accompanied by fever. Such signs should lead 
to rapid assessment for rickettsial agents and empiric treatment 
with doxycycline (/). Although insensitive, blood smear can 
provide timely support for a presumptive diagnosis of ana- 
plasmosis, followed by IFA or PCR to confirm the diagnosis 
(1). Similarly, babesiosis should be suspected in patients who 
develop hemolytic anemia and fever posttransfusion (3,4). 

\naplasmosis and ehrliciosis are nationally notifiable dis- 
eases. Suspected cases of tickborne rickettsial diseases should 
be reported promptly to the state or local health department, 
and suspected transfusion-associated transmission should be 
reported to the supplying blood center and appropriate public 


health authorities. 
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Progress in Introduction of 
Pneumococcal Conjugate Vaccine 
— Worldwide, 2000-2008 


Pneumococcal disease is a leading cause of childhood mor- 
bidity and mortality globally, causing an estimated 0.7—1.0 
million deaths annually among children aged <5 years (/). A 
pneumococcal conjugate vaccine (PCV) that includes seven 
pneumococcal serotypes (PCV7) first became available in 
2000. Studies in the United States have demonstrated that 
introduction of universal vaccination with PCV7 resulted in a 
77% decrease in invasive pneumococcal disease among children 
aged <5 years and a 39% decrease in hospital admissions for 
pneumonia among children aged <2 years (2,3). A similar vac 
cine with two additional serotypes was highly efficacious against 
pneumonia and invasive disease in clinical trials in Africa and, in 
one trial, reduced all-cause mortality among children by 16% (4). 
Low-income countries, which account for >97% of pneumonia 
cases in children aged <5 years (5), will benefit most from intro 
duction of PCV. This report summarizes the progress made in 
introducing PCV7 worldwide. As of August 2008, 26 countries 
offered PCV7 to all children as part of national immunization 
programs or had PCV7 in widespread use (i.e., with estimated 
national coverage >50%); however, none of these countries is 
a low-income or lower-middle income country. The World 
Health Organization (WHO) and UNICEF have recognized 
the safety and effectiveness of PCVs and recommend that these 
vaccines for young children be included in national immu- 
nization programs (/). Overcoming the challenges to global 
introduction remains an urgent public health priority 

WHO recommends including PCV in national immuniza 
tion programs (i.e., routine vaccination of all young children 
with PCV), particularly in countries where all-cause mortality 
among children aged <5 years is >50 per 1,000 live births or 
where >50,000 children die annually from any cause (/). In 
addition, because persons infected with human immunode 
ficiency virus (HIV) are up to 300 times more likely to have 
pneumococcal disease than those who are HIV negative (6), 
WHO recommends that countries with a high prevalence of 
HIV infection make the introduction of PCV a priority. 

Only one PCV, the 7 


rently licensed for use worldwide; new formulations of PCV 


valent formulation (PCV7), is cur- 


(10-valent or 13-valent) are scheduled to become available 
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in some countries within 2 years. The high cost of PCV7 has 
restricted the number of countries introducing the vaccine. 
In 2006, the GAVI Alliance (formerly known as the Global 
Alliance for Vaccines and Immunizations), an organization 
that aligns public and private resources to create global access 
to vaccines, made funding available through 2015 for PCV 


introduction in the 72 countries with the lowest gross national 


income per capita (<$1,000 per capita) in 2003. Some of 


the 193 countries that are WHO member states have made 
national decisions to provide vaccine to all children through 
their national immunization programs. Other countries have 
elected to offer PCV7 vaccine only to certain high-risk groups, 
such as children who are HIV positive or other immunocom- 
promised or chronically ill persons. 

To assess the current status of global PCV7 introduction, a 
database maintained by WHO was used to identify all countries 
that had introduced PCV7 by August 2008. This information 
was supplemented with data from other public and private 
sources, including the GAVI Alliance, vaccine manufacturers, 
and country press releases. Countries were characterized by 
their economic status using World Bank income classifications 
based on gross national income per capita.* Countries also 
were categorized using three mortality or disease prevalence 
characteristics: 1) whether the country had a mortality rate >50 
per 1,000 live births among children aged <5 years (one of the 
WHO PCY introduction criteria); 2) whether the prevalence 
of HIV infection in the country was >1% among adults aged 
15-49 years, an indication of high HIV prevalence (another 
WHO PCV introduction criterion); and 3) whether >10% 
of deaths among children aged <5 years were attributed to 
pneumonia, an indicator of likely high childhood mortality 
from pneumococcal disease. Mortality data were obtained 
from the most recent statistics (from 2006) reported to the 
WHO Saatistical Information System. HIV prevalence data 
were obtained from the most recent statistics (from 2007) 
reported to UNAIDS. 

PCV7 was first introduced in 2000 in the United States. As 
of August 2008, PCV7 had been licensed in approximately 
90 of 193 WHO member states. The vaccine had been intro- 
duced into the national childhood immunization programs as 
a vaccine for all children or was in widespread use in 26 (13%) 
member states (Figure).* The 26 countries included Australia, 
New Zealand, South Korea, and countries in Europe (15), 
the Americas (four), and the Middle East (four). Of these 26 


countries, 18 have introduced the vaccine since 2006. ‘Twenty- 





* Four of the 193 WHO member states for which gross national income data 
were not reported (the Cook Islands, Nauru, Niue, and Tuvalu) were excluded 
from the income analysis 
Available at hetp://www.who.int/whosis 
Available at http://www.unaids.org/en/knowledgecentre/hivdata 
globalreport/ 2008/2008 _global_report.asp 


four of the 26 countries (92%) are high-income countries 
characterized by low childhood mortality and low prevalence 
of HIV infection (Table). 

Of the 72 countries that are eligible for funding from the 
GAVI Alliance for PCV introduction, 59 (82%) have a mor- 
tality rate of >50 per 1,000 live births among children aged 
<5 years, 35 (49%) have >1% prevalence of HIV infection 
among adults aged 15-49 years, and 66 (92%) have >10% 
of deaths in children aged <5 years attributed to pneumonia. 
However, none of these countries had introduced PCV as of 
August 2008. During 2007-2008, GAVI received applications 
from 11 eligible countries; of these, eight countries (Central 
African Republic, Democratic Republic of Congo, Gambia, 
Guyana, Honduras, Kenya, Nicaragua, and Rwanda) have been 
approved for introduction of PCV into national immunization 
programs but have not yet introduced the vaccine. 

Reported by: Dept of Immunization, Vaccines, and Biologicals, 
World Health Organization, Geneva, Switzerland. GAVI Alliance 
Pneumococcal Vaccines Accelerated Development and Introduction 
Plan (PneumoADIP), Johns Hopkins Bloomberg School of Public 
Health, Baltimore, Maryland. UNICEF New York, New York. Global 
Immunization Div; Div of Bacterial Diseases, National Center for 
Immunization and Respiratory Diseases, CDC. 
Editorial Note: This report indicates that, although progress 
is being made to introduce PCV globally, only 26 of 193 
(14%) WHO member states have introduced PCV7 into 
their national immunization programs for all children or have 
PCV in widespread use, and these countries are primarily 
high-income countries with relatively few childhood deaths 
attributable to pneumococcal disease. Increasing the use of 
PCV worldwide, especially in the poorest countries, can make 
a substantial contribution toward achieving United Nations 
Millennium Development Goal 4, which seeks to reduce mor- 
tality among children aged <5 years by two thirds by 2015.8 
The global use of PCV will help prevent an estimated 5.4—7.7 
million deaths among children by 2030.** The use of PCVs 
has been shown to be cost effective in preventing childhood 
mortality in GAVI-eligible countries (7). 

In 2003, the GAVI Alliance created the Pneumococcal 
Vaccines Accelerated Development and Introduction Plan 
(PneumoADIP) to work with GAVI-eligible countries to 
provide evidence of disease burden and vaccine effectiveness, 
to support evidence-driven policy-making, and to ensure a sus- 


tainable, affordable supply of vaccine. The decision of the GAVI 





* Additional information available at http://www.un.org/millenniumgoals 
childhealth.sheml. 

* The Advanced market Commitment (AMC) pilot proposal for pneumococcal 
vaccine (available at http://www.vaccineamc.org/files/amcpilotproposal.pdf) 
cites an estimate of 5.4 million deaths prevented. The AMC for pneumococcal 
disease: innovative finance for development presentation (available at http:/ 
www.gavialliance.org/resources/7._AMC.pdf) cites an estimate of 7.7 million 
deaths prevented. 
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FIGURE. Countries using 7-valent pneumococcal conjugate vaccine (PCV7) — worldwide, 2008* 
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SOURCE: Database maintained by WHO, supplemented with data from other public and private sources, including the GAVI Alliance (formerly known as 
the Global Alliance for Vaccines and Immunizations), vaccine manufacturers, and country press releases. 


* As of August 2008 


' Countries offering PCV7 to all children or having widespread use of PCV7 (i.e., with estimated national coverage >50%) (year of introduction) (n = 26) 
Australia (2005; high-risk 2001), Bahrain (2008; high-risk 2002), Belgium (2007; high-risk 2004), Canada (2002), Cyprus (2007; high-risk 2003), Denmark 
(2007), France (2006; high-risk 2003), Germany (2006; high-risk 2002), Greece (2006), Ireland (2008; high-risk 2002), Italy (2003), Kuwait (2006), 
Luxembourg (2005; high-risk 2003), Mexico (2008; high-risk 2006), Netherlands (2006), New Zealand (2008), Norway (2006; high-risk 2001), Qatar (2005), 
Slovakia (2008; high-risk 2003), South Korea (2003), Spain (2003), Switzerland (2006; high-risk 2001), United Arab Emirates (2007; high-risk 2004), United 
Kingdom (2006; high-risk 2001), United States (2000), and Uruguay (2008; high-risk 2006). Italy, South Korea, Spain, and United Arab Emirates have no 
national recommendation for coverage of all children but have widespread coverage with PCV7. 

Countries offering coverage only to high-risk groups (e.g., persons who are human immunodeficiency virus [HIV] positive or other immunocompromised 
or chronically ill persons) (year of introduction) (n = 13): Argentina (2006), Austria (2002), Brazil (2004), Colombia (2007), Czech Republic (2006), Finland 


(2002), Israel (2004), Latvia (2006), Malta (2006), Micronesia (2007), Saudi Arabia (2006), Slovenia (2005), and Sweden (2005) 


Alliance in 2006 to support introduction of PCV in eligible 
countries was based on evidence generated by PheumoADIP 
and WHO. 

fo complement the financial support of the GAVI Alliance, 
a new mechanism called the Advanced Market Commitment 
(AMC) has been created. AMC is a binding contract offered 
by countries and private donors that guarantees vaccine mak- 
ers a viable market for next-generation PCVs and ensures a 
sustainable and affordable supply of these vaccines for low- 
income countries. AMC offers access to nearly $1.5 billion in 
vaccine financing for the next 7-10 years. During this period, 
GAV]I-eligible countries will be expected to pay a small copay- 
ment for each dose of PCV (currently <$0.30 per dose), and 
under the terms of AMC, they are guaranteed a predictable, 
low price and access to supplies for up to 10 years after AMC 


funding is depleted. 


Other challenges to PCV7 introduction in low-income 
countries include the logistics necessary to facilitate safe 
delivery of the vaccine. Vaccines other than PCV used in low- 
income countries are generally supplied in multidose vials that 
minimize cold-chain storage volume and reduce the volume of 
medical waste. Current and planned PCVs require increases in 
cold-chain storage and transport capacity. In addition, PCV7 
is available only in single-dose, prefilled glass syringes that are 
not automatically disabled, which leads to increased waste 


disposal and safety concerns associated with the potential reuse 


of syringes and needles (8). 


In countries introducing PCV, surveillance for diseases 
caused by pneumococcus is important to document the impact 
of vaccination on the burden of disease and on transmission 
patterns, including changes in the prevalence of pneumococcal 
serotypes. However, as noted in the WHO position statement 
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TABLE. Use of 7-valent pneumococcal conjugate vaccine (PCV7) and characteristics associated with high burden of pneumococcal 


disease, by World Bank income group — worldwide, 2008* 





Countries with 
mortality >50 per 
1,000 live births 
among children 
aged <5 years$§ 


Countries with 
prevalence of HIV 
>1% among adults <5 years attributed 
aged 15-49 years! 


Countries with 
>10% deaths among 
children aged Countries offering Countries offering 
PCV7 coverage PCV to high-risk 


to pneumonia$ to all children** groupstt 





Income groupt No. (%) No. 


(%) No. (%) No. (%) No. (%) 





High income (n = 48) 1 (2) 5 
Upper-middle income (n = 38) 3 (8) 8 
Lower-middle income (n = 31) 4 (13) 4 
Lowest income (GAVI-eligible) (n = 72) 59 (82) 35 
Total 67 (36) 52 


(12) 1 (2) 24 (50) 8 (17) 
(29) 11 (29) 2 (5) 3 (8) 
(16) 24 (77) 0 (0) 2 (6) 
(52) 66 (92) 0 (0) 0 (0) 
(32) 102 (54) 26 (14) 13 (7) 





* As of August 2008 


' Lowest income (GAVI-eligible) defined as having a gross national income (GNI) per capita of <$1000 (GAVI Alliance formerly known as the Global Alli- 
ance for Vaccines and Immunizations). Lower-middle income defined as GNI per capita $1,000-$3,595; upper-middle income defined as GNI per capita 
$3,596-$11,115. High-income defined as GNI per capita >$11,116. Data on GNI was not reported for four of 193 World Health Organization member 
states (the Cook Islands, Nauru, Niue, and Tuvalu); they were excluded from the income analysis. 

> Mortality data were obtained from the most recent statistics (from 2006) reported to the WHO Statistical Information System (available at http:/;www.who.int/whosis). 
>1% human immunodeficiency virus (HIV) prevalence among pregnant women is classified as a generalized epidemic (additional information available 
at http://data.unaids.org/publications/irc-pub01/jc370-2ndgeneration_en.pdf). An estimated prevalence is available for 43 high-income, 28 upper-middle 
income, 25 lower-middle income, and 67 GAVI-eligible countries; these are used as denominators for this category. HIV prevalence data were obtained 
from the most recent statistics (from 2007) reported to UNAIDS (available at http://www.unaids.org/en/knowledgecentre/hivdata/globalreport/2008/2008 


global_report.asp) 


* Also includes countries with widespread coverage with PCV7 (i.e., with estimated national coverage >50%). 
' For example, vaccine offered to HIV-positive or other immunocompromised or chronically ill persons 


on PCV (/), a country’s inability to conduct such surveillance 
should not be a barrier to introducing PCV. Although health 
officials in all countries should strive to build the capacity to 
conduct high-quality surveillance, this information might be 
most useful to the first countries to introduce the vaccine or 
those areas with special populations of interest (e.g., where a 
high prevalence of HIV infection exists) (/). 

The slow introduction of hepatitis B vaccine worldwide, 
which occurred over a 20-year period, prompted recognition 
that financial and technical support are needed to facilitate 


more rapid introduction of new and underutilized vaccines 


(9). Similarly, nearly 2 decades after Haemophilus influenzae 


type b (Hib) conjugate vaccine became available, it remained 


underutilized among low-income countries. Beginning in 


2005, the convergence of several factors facilitated introduc- 
tion of Hib vaccine into GAVI-eligible countries; these factors 
included funding from the GAVI Alliance, technical support 
from WHO and its partners, a recommendation from WHO 
for global vaccination, and a guaranteed supply of vaccine (/0). 
Several of these factors are now in place for the introduction 
of PCV. Additional strategies need to be developed to support 
introduction of PCV among middle-income, non—GAVI- 


eligible countries where donor support is lacking. 
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Update: Creutzfeldt-Jakob Disease 
Associated with Cadaveric Dura 
Mater Grafts — Japan, 1978-2008 


Creutzfeldt-Jakob disease (C]D) is the most common of the 
human prion diseases (also known as transmissible spongiform 
encephalopathies), which, according to the leading hypothesis, 
are caused by an abnormal protein (i.e., prion) that is able to 
induce abnormal folding of normal cellular prion proteins. 
Annual worldwide incidence of these always fatal neurode- 
generative diseases is estimated at 0.5—2.0 cases per million 
population. CJD can occur sporadically, or as a genetic disease, 
or can be transmitted iatrogenically. In 1996, a new human 
prion disease, variant CJD (vCJD), was first described in the 
United Kingdom. This disease was believed to have resulted 
from human consumption of cattle products contaminated 
with the prions responsible for bovine spongiform encephal- 
opathy (BSE, commonly known as mad cow disease). That year, 
in part to check for possible vCJD cases, a national survey was 
conducted in Japan; 821 CJD cases were identified, includ- 
ing 43 cases associated with receipt of cadaveric dura mater 
grafts (/). A single brand of dural graft (Lyodura) produced 
by a German manufacturer before May 1987 was identified 
as the most likely vehicle of transmission in all but one case 
(2,3). By 2003, continued surveillance in Japan had identified 
a total of 97 such cases (2). Since then, an additional 35 cases 
have been identified. This report updates previous reports and 
summarizes the investigation of all 132 cases to date linked 
to dural grafts.* The results suggest that, because of the long 
incubation period between graft receipt and symptom onset 
(possibly >24.8 years), continued surveillance in Japan might 
identify additional CJD cases associated with dural grafts. 

Since 1996, in Japan, a nongovernmental CJD surveillance 
group supported by the Ministry of Health and Welfare (later 
renamed the Ministry of Health, Labour, and Welfare) has 


conducted a national survey seeking cases of human prion 


disease. The survey is mailed to neurologic, psychiatric, and 
neuropathologic departments of hospitals with a minimum 
bed capacity of 100 (overall response rate: 74%) (1,2). A 
case of CJD associated with a dura mater graft is defined as 
physician-diagnosed CJD in the recipient of a cadaveric dura 
mater graft whose disease was reviewed and accepted as CJD 
by the surveillance system's panel of neurologists. 


During 1996-2008, as clinicians reported additional CJD 


cases to the surveillance system sponsored by the Ministry of 


Health and Welfare, the number of persons identified with 


CJD associated with cadaveric dura mater grafts increased from 





* As of February 2008, four additional cases were under investigation in Japan 
for suspected dural graft—associated CJD. 


FIGURE 1. Number of cases of Creutzfeldt-Jakob disease 
(CJD) (N = 132) associated with dura mater grafts,* by year of 
procedure and illness onset — Japan, 1978-2006? 


30 





— Procedure 
@ iliness onset 


No. of cases 








1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 
Year 


* Acase of CJD associated with a dura mater graft was defined as physician- 
diagnosed CJD in the recipient of a cadaveric dura mater graft whose 
disease was reviewed and accepted as CJD by a surveillance panel of 
neurologists. 

' As of February 2008, four additional cases were under investigation. 


43 initially to 132. All 132 patients had received dura mater 
grafts during 1978-1993 (Figure 1). Three patients received 
more than one dural graft during this period, including one 
patient reported previously (2,3). For purposes of analysis, 
the first graft was assumed to be the source of infection in all 
three patients. Of the 132 patients, the most common medi- 
cal conditions leading to the use of dural grafts were tumor 
(60 patients, 45%), brain hemorrhage (21, 16%), Jannetta 
procedure for facial palsy (18, 14%) and for trigeminal neu- 
ralgia (seven, 5%), and intracranial aneurysm (nine, 7%). The 
other conditions were unspecified anomalies (six patients), 
hematoma (six), injury (four), and ossification of the spinal 
posterior longitudinal ligament (one). 

[Illness onset for the 132 CJD patients ranged from September 
1985 to October 2006 (Figure 1). The mean age of the 132 
patients at onset was 55 years (range: 15—80 years); the median 
age was 57 years. A total of 79 (60%) patients were female. 
Neuropathologic confirmation of CJD diagnosis was obtained 
from 31 (23%) patients; 81 (80%) of the other 101 patients 
with physician-diagnosed CJD had an electroencephalogram 
with a periodic synchronous discharge pattern characteristic 
of CJD. 

Incubation periods ranged from 1.2 years (receipt in 1987 
and onset in 1989) to 24.8 years (receipt in 1981 and onset in 
2006) (Figure 2). The median and mean incubation periods 
were 12.4 years and 11.8 years, respectively. 

A total of 120 of the 132 patients (91%) were documented 
to have received Lyodura dural grafts; investigators were unable 
to identify the lot numbers of the grafts used. For the 12 other 
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FIGURE 2. Number of cases of Creutzfeldt-Jakob disease (CJD) 
(N = 132) associated with dura mater grafts,* by incubation period 
— Japan, 1978-2006 
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*Acase of CJD associated with a dura mater graft was defined as physician- 
diagnosed CJD in the recipient of a cadaveric dura mater graft whose 
disease was reviewed and accepted as CJD by a surveillance panel of 
neurologists. 


patients, the brand name of the dural graft was unknown. A 
total of 109 (83%) patients received their dural grafts during 
1983-1987, when an estimated 100,000 persons received 
Lyodura grafts in Japan (2,4). 

Reported by: Y Nakamura, MD, R Uehara, MD, PhD, M Watanabe, 
MD, PhD, A Sadakane, MD, Dept of Public Health, Jichi Medical 
Univ, Shimotsuke; M Yamada, MD, Dept of Neurology, Kanazawa 
Univ Graduate School of Medical Science, Kanazawa; H Mizusawa, 


MD, Dept of Neurology, Tokyo Medical and Dental Univ School of 


Medicine, Tokyo, Japan. R Maddox, MPH, J Sejvar, MD, E Belay, MD, 
L Schonberger, MD, Div of Viral and Rickettsial Diseases, National 
Center for Zoonotic, Vector-Borne, and Enteric Diseases, CDC. 
Editorial Note: New cases of CJD associated with dural grafts 
continue to be reported in Japan, and Lyodura grafts remain the 
most likely vehicle for transmission. Similar to other allogeneic 
dura mater grafts, Lyodura grafts were derived from cadaveric 
dura mater and used by surgeons for soft-tissue reconstruc- 
tion of damaged, missing, or impaired tissues (primarily dura 
mater). According to the manufacturer, the grafts were gradu- 
ally absorbed in situ, colonized by fibroblasts and stem cells, 
and eventually replaced by endogenous connective tissue. 

In 1987, the first identified case of CJD associated with a 
Lyodura graft was reported in the United States (5). During 
the U.S. investigation of that case, the manufacturer reported 
revising collection and processing procedures for Lyodura to 
reduce the risk for CJD transmission (6). Only six of the 132 
patients in Japan received their dural grafts after 1987, and only 
one of these six patients is known to have received a Lyodura 
graft that was most likely produced after 1987. This patient 
had received two dura mater grafts in 1991 at a hospital that 


reported using only Lyodura or another brand of dural grafts, 


Tutoplast (3). No cases have been reported in Japan among 
patients who received their first dural graft after 1993. 

The substantial number of CJD cases associated with dural 
grafts in Japan likely reflects the widespread use in that coun- 
try of Lyodura grafts produced before May 1987. During 
1983-1987, an estimated 20,000 persons in Japan received 
Lyodura grafts each year, approximately 50 times higher than 


the estimated number of recipients in the United States (2,4). 
Although Lyodura was then available to U.S. hospitals through 
the mail, the German manufacturer produced Lyodura for 
distribution in Japan and other countries but not for distribu- 
tion in the United States (7). In June 1987, after the company 
learned of the first CJD case associated with a Lyodura graft, 


the manufacturer reported revising procedures for the col- 
lection and processing of its dura mater grafts after May 1, 
1987, to reduce the risk for CJD transmission (6). The key 
reported processing changes included conversion from batch 
to individual processing of dura mater and treatment of each 
dura mater graft with 1.0 normal sodium hydroxide (NaOH); 
no practical final screening test of the product for prion con- 
tamination is available. However, the change to individual 
processing of dura mater greatly limited the number of grafts 
that could be contaminated by a single infected donor. In 
addition, 1.0 normal NaOH is known to be highly effective 
for inactivating prions (3). 

In the United States, after report of the first Lyodura- 
associated CJD case, the Food and Drug Administration (FDA) 
issued a recall in late April 1987 of Lyodura that was packaged 
in 1982, the year the graft used in the initial U.S. case had 
been packaged. In addition, after receiving report of a second 
Lyodura-associated CJD case in a patient in New Zealand, 
CDC advised avoiding Lyodura grafts produced before May 
1987 (6). However, no international recall of Lyodura produced 
before May 1987 occurred. Therefore, the implicated Lyodura 


with its potential contaminant might have remained in use at 


Japanese hospitals for several years. 


Cases of dural graft—associated CJD in Japan have occurred 
since 1985, peaking during 1995-1999, when 51 of the 132 
patients became ill. As this outbreak has continued, the median 
incubation period has increased to 12.4 years, and the longest 
period between graft surgery and onset of illness is now 24.8 
years. In the United States, two more patients with Lyodura- 
associated CJD have been identified since the first reported case 
in 1987. Most recently, a patient aged 26 years died in 2006 
from autopsy-confirmed CJD (7). The incubation period in 
this case was 18.7 years. 

The long incubation period and always fatal outcome of 
CJD and other transmissible spongiform encephalopathies 
underscore the importance of efforts to minimize potential 
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exposures of persons to prions. However, implementing timely 
preventive measures against these diseases can be difficult 
because the public health significance of certain actions might 
not become apparent for years, if at all. For example, in 1987, 
the producer of Lyodura revised collection and production 
measures without knowing at the time that these actions likely 
would prevent many future deaths from Lyodura-associated 
CJD. Similarly, in 1997, a feed ban was instituted to prevent 
BSE in the United States, even though no endemic BSE had 
been recognized in North America. In addition, to prevent 
potential cases of vCJD in the United States, prospective 
blood donors who might have been exposed to BSE in the 
J 
he vCJD agent via blood transfusion had been documented 

that country (8). 

In 1997, the FDA’s Transmissible Spongiform Encephalopathy 


; 


\dvisory Committee recognized that use of human dura matet 
an inherent risk for transmitting C]D. However, the 
ommittee recommended that the use of such grafts be left to 
liscretion of the treating neurosurgeon, provided that the 
iman dura mater Is procured and processed according to 
tional safety measures outlined by the committee (9). After 
committee’s recommendations were issued, the number of 
rafts distributed for use in the United States declined 
estimated 4,500 in 1997 to an estimated 900 in 2002, 
documented 389 in 2006, and 368 in 2007 (2) (B.E. 
M.D., Miami Tissue Bank, personal communication 

t 2008 
continues to conduct surveillance for cases of CJD 
United States through various mechanisms, including 


cipt ind investigation, in collaboration with local and 


1,1] ' 
Ith departments, of case reports from physicians and 


ea 


nt support groups; 2) analysis of national multiple cause 


nited Kingdom were deferred, even before transmission of 


of-death data; and 3) review of prion disease cases confirmed 
by the National Prion Disease Pathology Surveillance Center 
(NPDPSC) at Case Western Reserve University (Cleveland, 
Ohio). During 1996-1997, CDC established NPDPSC in col 
laboration with the American Association of Neuropathologists 
to help maintain and enhance U.S. human prion disease 
surveillance. NPDPSC provides, free of charge, advanced neu 
ropathologic and biochemical prion disease diagnostic services 
to U.S. physicians and other appropriate health personnel, 
including local and state health officials. Patients with a rapidly 
progressive dementia consistent with CJD and a history of 
dural graft implantation should be reported through local o1 
state health departments to CDC, telephone 404-639-309 
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QuickStats 


FROM THE NATIONAL CENTER FOR HEALTH STATISTICS 


Percentage of Adults Aged >20 Years Who Said They Tried to Lose Weight 
During the Preceding 12 Months,* by Age Group and Sex — National Health 
and Nutrition Examination Survey, United States, 2005-—2006t 





Percentage 





years (41.6%) 


cdc.gov/nchs/nhanes.htm 
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* Based on response to the question, “During the past 12 months, have you 
tried to lose weight?” 
' Estimates are based on household interviews with a sample of the civilian, 
noninstitutionalized U.S. population from the National Health and Nutrition 
Examination Survey 
95% confidence interval 


During 2005-2006, 47.1% of adults aged >20 years said they tried to lose weight during the preceding 
12 months. More women (57.0%) than men (36.9%) reported weight loss attempts. A greater percentage 
of women aged 40-59 years tried to lose weight (65.9%) than women aged 20-39 years (58.2%) or >60 


SOURCE: National Health and Nutrition Examination Survey, 2005-2006, public use data file. Available at http 
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TABLE 1. Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — United States, 
week ending October 18, 2008 (42nd week)* 





Total cases 


5-year > 
reported for previous years 


Current Cum weekly 





Disease week 2008 averaget 2007 2006 2005 2004 2003 States reporting cases during current week (No.) 





Anthrax = . 1 " _ _ 


32 19 16 20 

85 85 87 76 

ind & unspecified) 27 31 30 

23 33 30 

7 ) 6 
93 


viral diseases®" 


rogrout 
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TABLE 1. (Continued) Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — 
United States, week ending October 18, 2008 (42nd week)* 


N: Not notifiable Cum: Cumulative year-to-date ¢ 





rting year 2008 are provisional, whereas data for < 
ng the incidence counts for the current week, the 2 weeks pret 
ears. Additional information is available at http://www.cdc.gov/epo/dphsi/pt 


all states. Data from states where the condition is not notifiable are exc 


ciated pediatric mortality, and in 2003 for SARS-CoV. Reporting excep 
uroinvasive and nonneuroinvasive. Updated weekly from reports 
c Diseases (ArboNET Surveillance). Data for West Nile virus 


f the reporting categories changed in 2008 as a result 


(an ( is to f haffeensis): Ehrlichiosis. human 
early placed ir 
serotypes) are available 
the Division of HIV/AIDS Prev 
Updates of pediatric HIV 


r HIV/AIDS. when available 


FIGURE I. Selected notifiable disease reports, United States, comparison of provisional 
4-week totals October 18, 2008, with historical data 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 (42nd week)* 





Chiamydiat 


Coccidiodomycosis 


Cryptosporidiosis 





Previous 
52 weeks 


Med Max 


Current 
week 


Cum 


Reporting area 2008 


Cum 
2007 


Previous 
52 weeks 


Med Max 


Cum 
2008 


Current 
week 


Current 
week 


Previous 
52 weeks 


Med Max 


Cum 
2008 





United States 12,915 21,187 28,892 
New England 446 704 1,516 
Connecticut 179 210 1,093 
Maine 49 7 1,962 
Massachusetts 209 325 13,791 
New Hampshire 21 41 : 1,716 
Rhode Island 54 2,091 
Vermont 15 584 


Mid. Atlantic 2,754 117,400 
New Jersey 416 15,469 
New York (Upstate) 563 2.177 21,731 
New York City 019 : 46.597 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 
U: Unavailable No reported cases. N: Not notifiable 


Cum: Cumulative year-to-date counts 


Med: Median 


Max: Maximum 


* Incidence data for reporting year 2008 are provisional. Data for HIV/AIDS, AIDS, and TB, when available, are displayed in Table IV, which appears quarterly 


Chiamydia refers to genital infections caused by Chlamydia trachomatis 


Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 


(42nd week)* 





Giardiasis 
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Haemophilus influenzae, invasive 
All ages, all serotypes' 
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TABLE II. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Hepatitis (viral, acute), by typet 





A B Legionellosis 
Previous Previous Previous 
Current ___52.weeks_ Cum Cum Current ___52 weeks _ Current ___52. weeks 
Reporting area week Med Max 2008 2007 week Med Max week Med Max 


United States 171 1,995 2,354 22 19 138 


New England 95 114 14 
Connecticut 26 20 5 
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Massachusetts 38 59 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts. Med: Median Max: Maximum 
* Incidence data for reporting year 2008 are provisional 

' Data for acute hepatitis C, viral are available in Table | 


Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
week 42 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Meningococcal disease, invasivet 
All serotypes 
Previous Previous Previous 
Current ___52weeks_ Gum Cum Current ___52.weekS_ Cum Cum Current ___52 weeks 
Reporting area week Med Max 2008 2007 week Med 2008 2007 week Med Max 


Lyme Disease Malaria 








United States 1.378 20,125 23,011 3 22 2° 1,040 1 19 53 
New England C 244 2,931 7,156 — 38 32 48 0 
Connecticut 35 — 2,856 0 0 
Maine - 73 468 363 if 6 0 
Massachusetts 1 114 1,039 2,827 y ‘ 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —: No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Mediar Max: Maximum 

* incidence data for reporting year 2008 are provisional 

t Data for meningococcal disease, invasive caused by serogroups A, C, Y, & W-135; serogroup B; other serogroup; and unknown serogroup are available in Table | 
Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
week 42 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Pertussis Rabies, animal Rocky Mountain spotted fever 
Previous Previous Previous 
Current ___52 weeks _ Current ___52.weeks_ Cum Current ___52 weeks Cum 
Reporting area week Med Max week Med Max 2008 week Med Max 2008 


United States 58 146 849 43 103 152 4,021 19 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 


J: Unavailable No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median. Max: Maximum 
* Incidence data for reporting year 2008 are provisional 


Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
week 42 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Salmonellosis Shiga toxin-producing E. coli (STEC)* Shigellosis 
Previous Previous Previous 


Current ___52weeks Cum Cum Current ___52weekS Cum Cum Current ___52 weeks Cum Cum 
Reporting area week Med Max 2008 2007 week 2008 2007 week Med Max 2008 
United States 451 798 2.110 34,467 37,706 7 3,941 4,004 171 392 1.227 14,590 
New England 433 1,521 2,040 3 é 187 28 3 32 144 
Connecticut 403 403 431 3 38 4 3 
Maine 14 115 109 x 16 
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C.N.M.I.: Commonwealth of Northern Mariana Islands 

U: Unavailable —:No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median Max: Maximum 

* Incidence data for reporting year 2008 are provisional 

' Includes E. coli 0157:H7; Shiga toxin-positive, serogroup non-O157; and Shiga toxin-positive, not serogrouped 
Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system w 
week 42 
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TABLE li. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Streptococcus pneumoniae, invasive disease, nondrug resistant? 
Streptococcal diseases, invasive, group A Age <5 years 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable. —:No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med:Median. Max: Maximum 

* Incidence data for reporting year 2008 are provisional 

t Includes cases of invasive pneumococcal disease, in children aged <5 years, caused by S. pneumoniae, which is susceptible or for which susceptibility testing is not available 
(NNDSS event code 11717) 


Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
week 42 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





Streptococcus pneumoniae, invasive disease, drug resistantt 





All ages Age <5 years Syphilis, primary and secondary 





Previous Previous Previous 


Current ___52 weeks Current 52 weeks Cum Cum Current __52weekS Cum = Cum 
Reporting area week Med Max Med Max 2008 2007 week Med Max 2008 2007 





United States 19 58 307 288 2,390 43 34 402 112 
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C.N.M.1|.: Commonwealth of Northern Mariana Islands 
U: Unavailable No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Me if Max: Maximur 
* Incidence data for reporting year 2008 are provisional 
Includes cases of invasive pneumococcal disease caused by drug-resistant S. pneumoniae (DRSP) (NNDSS event code 11720) 
Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data fr 
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TABLE II. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending October 18, 2008, and October 20, 2007 
(42nd week)* 





West Nile virus diseaset 
Varicella (chickenpox) Neuroinvasive Nonneuroinvasive$ 
Previous Previous Previous 


Current __52 weeks Cum Current 52 weeks Cum Current 52 weeks oun 
Reporting area week Med 2008 week Med Max 2008 week Med Max 2008 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable -: No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median. Max: Maximum 

* Incidence data for reporting year 2008 are provisional 

' Updated weekly from reports to the Division of Vector-Borne Infectious Diseases, National Center for Zoonotic, Vector-Borne, and Enteric Diseases (ArboNET Surveillance) 
Data for California serogroup, eastern equine, Powassan, St. Louis, and western equine diseases are available in Table | 
Not notifiable in all states. Data from states where the condition is not notifiable are excluded from this table, except in 2007 for the domestic arboviral diseases and influenza- 
associated pediatric mortality, and in 2003 for SARS-CoV. Reporting exceptions are available at http://www.cdc.gov/epo/dphsi/phs/infdis.htm 


‘Contains data reported through the National Electronic Disease Surveillance System (NEDSS). Due to technical difficulty, no data from the NEDSS system were included in 
week 42 
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TABLE Ill. Deaths in 122 U.S. cities,“ week ending October 18, 2008 (42nd week) 





All causes, by age (years) 
All P&it 
Reporting area Ages 65 45-64 25-44 1-24 <1 Total 





All causes, by age (years) 





All 
Reporting area Ages 65 45-64 25-44 1-24 <1 
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